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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a 
device for reducing power consumption 
as 

a result by supplying the clock of an 
absolute minimum frequency in an 
operation state not requiring a high 
frequency clock in a disk controller. 

SOLUTION: In this disk controller 
used for the disk drive of an HDD or 
the 

like, the frequency clock of a clock 
generation circuit 4 is controlled 
corresponding to the operation state 
of a data transfer control circuit 
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accompanying the processing of a 
command from a host system. The 
clock 

generation circuit 4 supplies the 
clock of a high frequency to a host 
interface 

2 at the time of a data transfer 
processing. Also, after a command 
processing 

is ended, the clock of the absolute 
minimum frequency is generated and 
supplied 

to the host interface 2 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the disk controller which carries out 
adjustable [ of the clock frequency ] and has the control function of power consumption about disk 
storage, such as a hard disk drive. 
[0002] 

[Description of the Prior Art] Conventionally, a hard disk drive (HDD) is data storage which carries out 

record playback of the data on a disk by the head according to the command from a host system (a 
personal computer and various kinds of digital devices). HDD consists of a drive device which divides 
roughly and contains a head disk assembly, and a host system and the disk controller (HDC) which 
constitutes the interface between disks. HDC had the buffer memory which stores record data and 
playback data, and is equipped with the function which controls the data transfer between a host system 
and a disk as a main function. 

[0003] In HDD, in a drive device and HDC, a clock required for actuation of various kinds of circuits is 
generated, and the clock of the frequency which suits actuation of each circuit is supplied. Especially, in 
HDC, with improvement in the speed of a data transfer rate, the clock of a high frequency is generated 
relatively and each circuit related to data transfer control is supplied. 

[0004] By the way, in recent years, the host system which uses HDD is one of the technical technical 
problems with important reduction-izing of power consumption. For this reason, the demand of 
reduction-izing of power consumption is increasing also to the HDD itself 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, the demand of reduction-izing of 
power consumption to HDD is increasing like the host system. For this reason, various kinds of 
approaches for realizing reduction-ization of power consumption are developed, and it is sufficient, and 
is proposed. 

[0006] Generally, by the electronic-circuitry system, as for the circuit where power consumption and a 
clock frequency are closely related, and operate with the clock of a high frequency, consumed electric 
power becomes large relatively. Therefore, in HDD, especially HDC that uses a high frequency clock 
has power consumption in a large inclination relatively. Here, in the conventional HDC, the circuit is 
operating with the frequency clock high even except performing high-speed data transfer processing 
according to the command from a host system. If it puts in another way, also in the case of operating 
state which does not need a high frequency clock, supply of a high frequency clock is made, and useless 
power consumption is caused. 

[0007] Then, the object of this invention is especially in a disk controller by the operating state which 
does not need a high frequency clock to realize reduction-ization of the power consumption of the whole 
equipment as a result, as the clock of a necessary minimum frequency is suppHed. 
[0008] 

[Means for Solving the Problem] This invention relates to a clock control means to have the function 
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which controls the clock frequency in the disk control means which performs record data or playback 
data transfer control between a host system and a disk, in disk drives, such as HDD. A disk control 
means is equivalent to the disk controller (HDC) of HDD. 

[0009] A clock control means is controlled according to the condition of actuation of a disk control 
means to generate and supply the clock of a necessary minimum frequency at the time of the operating 
state which does not need the clock of a high frequency. Specifically, a clock control means has the 
clock generation means equipped with the function which carries out adjustable [ of the frequency of a 
clock ], and a detection means to detect issuance of the command from a host system and to specify a 
necessary minimum clock frequency as a clock generation means according to the processing state of 
the command concerned. 

[0010] When performing high-speed data transfer processing according to command processing from a 
host system, while supplying the clock of a high frequency to the corresponding circuit with such a 
configuration, after termination of command processing, it can change to the clock of a necessary 
minimum frequency. Therefore, at the times other than high-speed data transfer processing, consumed 
electric power can be relatively reduced by making a clock frequency into low frequency. It enables this 
to attain reduction-ization of power consumption on the whole. 
[0011] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. 

[0012] Drawing 1 is the block diagram showing the important section of the disk drive related to this 
operation gestalt. This operation gestalt assumes HDD as a disk drive. 

[0013] HDD has the drive device which divides roughly and contains a head disk assembly, and a disk 
controller (HDC) 1, as shown in drawing 1 . HDD records the demanded light data on a disk 17 by light 
actuation of a head according to the command from a host system 16. Moreover, it reproduces from a 
disk 17 by lead actuation of a head, and the demanded lead data are transmitted to a host system. Host 
systems 16 are a personal computer and digital devices, such as a digital television set. 
[0014] (Disk controller) HDGrtconstitutes the interface between a drive device:(a^^^ 
and=a~host:systemrl 6,Tand'is:read/write data^tr 

(interface circmtry:2, the disk interface circuit:37:the clO~ck:generation circuit 4, theibuflfer control:cir<c,uit J 
c57:and buffer memorjr6, as shown in drawing 1^ -^ 

[0015] The host interface circuitry 2 is equipped with the data transfer control circuit 21 and detecting 
circuit 20 which have two or more transfer modes depended on a DMA function, a PIO function, etc. 
with the command register group holding the command published from the host system 16 as shown in 
drawing 2 . The data transfer control circu changes the data transfer rate (for examp 
crate and a low-speed rate) cpixesponding to each transfer mode (I 2), and has the function to perform^ 
cread/write data transfer control with ahost system 167 A detecting circuit 20 has the function which 
detects the content of the command issuance from a host system 16, and command processing, and the 
internal state of a data transfer control circuit. 

[0016] The disk interface circuit 3 has the data transfer control circuit which performs read/write data"; 
(transfejFGpnfrohbetween :disks4 77:and-a detec^^ 

^thFhost interface circuitry 2._The detecting circuit concerned has the fimctipn wWch detects'to^^^ 
^tate of the same data transfer control circuit as a detecting circuit 20: 

[0017] The clock generation circuit 4 has the clock generation circuit 41 which generates and sends out 
a clock, and the frequency control circuit 40 which controls the frequency of the clock concemed, as 
shown in drawing 2 . Therfrequency^controhcircuit 40 sets:up:the frequency of 
assignment from the detecting circuit included in each of each interface circuitries 2~an^^ 3^ (in drawing 
2 , the detecting circuit 20 of the host interface circuitry 2 is assumed). <Eurthermore, the buffer controli 
cireiiit :5:c0"ntrols:buffer me^^^ 

(maintenance, and adjusts the data transfer rate between a^^^^ 

IS also called a sector buffer and stores the Tead/write^of a Mctor imit in usuab 

[0018] (Clock control actuation of this operation gestalt) With drawing 1 and drawing 2 , clock control 
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actuation (control action of power consumption) of this operation gestalt is explained with reference to 
the flow chart of drawing 3 below. 

[0019] First, if a command (for example, read/write command) is published from a host system 16, the 
host interface circuitry 2 will set the command concerned to a command register (YES of step SI). In 
usual, CPU (microcontroller which is not illustrated) of HDD accesses a command register, and 
performs for example, light actuation (actuation which records data on a disk 17) specified by the 
command. 

[0020] Here, if the command set to the command register is detected, the detecting circuit 20 included in 
the host interface circuitry 2 of this operation gestalt sends out the information for specifying a clock 
frequency required for command processing (for example, light data transfer processing accompanying 
light actuation) through a signal line 7 to the clock generation circuit 4, as shown in drawing 2 . 
According to this information, the clock generation circuit 4 generates the clock of a frequency (for 
example, high frequency required for the fast transfer of light data) required for the command processing 
concerned by actuation of the frequency control circuit 40 and the clock generation circuit 41. And the 
clock concerned is supplied to each circuit including the data transfer circuit 21 of the host interface 
circuitry 2 through a signal line 8 (step S2). 

[0021] With the clock suppHed from the clock generation circuit 4, the data transfer circuit 21 of the 
host interface circuitry 2 performs processing accompanying command processing which transmits the 
light data from a host system 16 to the disk interface circuit 3 through the buffer control circuit 5 (buffer 
memory 6), for example (step S3). A detecting circuit 20 sends out the information for specifying a 
necessary minimum clock frequency to the clock generation circuit 4, if termination of conraiand 
processing is detected from the operating state of the data transfer circuit 21 (YES of step S4). 
According to this, by actuation of the frequency control circuit 40 and the clock generation circuit 41, 
the clock generation circuit 4 generates the clock of a necessary minimum frequency (for example, low 
frequency to access to a command register which can be answered), and supplies it to the host interface 
circuitry 2 (step S5), 

[0022] In a disk controller 1, the host interface circuitry 2 controls the clock frequency of the clock 
generation circuit 4 according to the condition (operating state of the data transfer circuit 21) of 
command processing as mentioned above. Therefore, the host interface circuitry 2 receives clock supply 
of a high frequency relatively from the clock generation circuit 4, when performing high-speed data 
transfer processing. On the other hand, after termination of command processing, clock supply of a 
necessary minimum frequency (relatively low frequency) is received from the clock generation circuit 4. 
Thereby, a disk controller 1 performs command processing certainly with the clock of a high 
predetermined frequency. Moreover, since the clock of a necessary minimum frequency is generated 
after termination of command processing, power consumption can be reduced relatively. 
[0023] In addition, also in actuation of the disk interface circuit 3, the clock frequency of the clock 
generation circuit 4 is controlled like the above-mentioned host interface circuitry 2 according to the 
operating state of internal circuitries, such as a data transfer circuit. That is, the disk interface circuit 3 
receives clock supply of a high frequency from the clock generation circuit 4 relatively through a signal 
line 10, when performing high-speed data transfer processing. tOn the other hand, the detecting ciicuit:of) 
the disk interface circuit 3 directs clock su^^ frequency in the clock; 

generation circuit 4 through a signal line 9, if termination of data fransfer processing is detected^ 
Therefore, since it becomes clock supply of a necessary minimum frequency after termination of data 
transfer processing, power consumption can be reduced relatively. 

[0024] (Modification of this operation gestalt) With reference to drawing 2 , the modification of this 
operation gestaft is explained hereafter. This modification is a method with which the detecting circuit 
20 of the host interface circuitry 2 detects the transfer mode which a host system 16 requires, and 
controls the clock frequency of the clock generation circuit 4 in the transfer mode (1 2) of the data 
transfer control circuit 21 according to this. 

[0025] Trhatris,:if the conmiand with which the host interface circuitry 2 was published from the host^ 
csystem 16 is s^^^^^ to a conimand register ^ the transfermode ( 1 2) of the data transfer control circuit 2 1: will: 
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be:chosen:by4he"GGmjna^^ 

["datar transfer mode :(2:X]:to a:low=sp transfer by the fast transmission. 

rate> 

[0026] A detecting circuit 20 sends out the information for specifying a clock frequency required for a 
fast transmission rate through a signal line 7 to the clock generation circuit 4, if it detects from a 
command that the data transfer mode (1) of a fast transmission rate was required from the host system 
16. By actuation of the frequency control circuit 40 and the clock generation circuit 41, the clock 
generation circuit 4 generates the clock of a high frequency required for a fast transmission rate, and 
supplies it to the data transfer circuit 21. On the other hand, a detecting circuit 20 sends out the 
information for specifying a clock frequency required for a low-speed transfer rate through a signal line 
7 to the clock generation circuit 4, if it detects from a conmiand that the data transfer mode (2) of a low- 
speed transfer rate was required from the host system 16. By actuation of the frequency control circuit 
40 and the clock generation circuit 41, the clock generation circuit 4 generates the clock of a low 
frequency indispensable for a low-speed transfer rate, and supplies it to the data transfer circuit 21. 
[002^7] According to this modification, the host interface circuitry 2 controls the clock frequency of the 
clock generation circuit 4 according to the data transfer mode demanded from the host system 16 as 
mentioned above. Therefore, the host interface circuitry 2 receives clock supply of a hi^ frequency 
relatively from the clock generation circuit 4, when performing high-speed data transfer processing. On 
the other hand, in performing low-speed data transfer processing, it receives clock supply of a necessary 
minimum frequency (relatively low frequency) from the clock generation circuit 4. Since this will 
generate the clock of a necessary minimum frequency when performing especially low-speed data 
transfer processing, power consumption can be reduced relatively. 

[0028] Furthermore, the detecting circuit of the disk interface circuit 3 is the method which controls the 
clock frequency of the clock generation circuit 4 as other modifications of this operation gestalt. The 
data transfer rate with a disk 17 has the truck location as high-speed as a periphery side which is an 
object for access on a disk 17 usual. On the contrary, in accessing the truck by the side of the inner 
circumference on a disk 17, a data transfer rate becomes a low speed relatively. 
[0029] 'So7.the~detecting:circuitdf the~disklnterfac 

cgeneration circuit 4^^ modification according to the location (namely.itruck-ldcatibn f^^ 
(Jherhead in read/write actu Specifically, a detecting circuit sends out the information for specifymg 
a clock frequency required for a fast transmission rate through a signal line 9 to the clock generation 
circuit 4, if it detects that the truck location which is an object for access on a disk 17 is a periphery side. 
By actuation of the frequency control circuit 40 and the clock generation circuit 41, the clock generation 
circuit 4 generates the clock of a high frequency required for a fast transmission rate, and supplies it to 
the disk interface circuit 3 through a signal line 10. 

[0030] On the other hand, a detecting circuit sends out the information for specifying a clock frequency 
required for a low-speed transfer rate through a signal line 9 to the clock generation circuit 4, if it detects 
that the truck location which is an object for access on a disk 17 is an inner circumference side. By 
actuation of the frequency control circuit 40 and the clock generation circuit 41, the clock generation 
circuit 4 generates the clock of a low frequency indispensable for a low-speed transfer rate, and supplies 
it to the disk interface circuit 3 through a signal line 10. 

[0031] According to this modification, the disk interface circuit 3 controls the clock frequency of the 
clock generation circuit 4 according to the truck location which is an object for access on the disk 17 at 
the time of read/write actuation as mentioned above. Therefore, when the truck location which is an 
object for access on a disk 17 is a periphery side, clock supply of a high frequency is relatively received 
from the clock generation circuit 4. On the other hand, when the truck location which is an object for 
access on a disk 17 is an inner circumference side, clock supply of a necessary minimum frequency 
(relatively low frequency) is received from the clock generation circuit 4. Since this will generate the 
clock of a necessary minimxmi frequency when performing especially low-speed data transfer 
processing, power consumption can be reduced relatively. 
[0032] 
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[Effect of the Invention] As explained in full detail above, while operating in the disk controller which 
uses a high frequency clock especially with a high frequency clock required for high-speed data transfer 
processing according to this invention, in the case of the operating state which does not need a high 
frequency clock, the clock of a necessary minimum frequency is supplied. Therefore, the useless power 
consumption in the condition of not needing supply of a high frequency clock is lost, and reduction- 
ization of the power consumption of a disk controller can be reahzed as a result. If this invention is 
especially applied to the disk drive carried in the system of which low-power-ization is demanded, it 
will become possible to attain reduction-ization of the power consumption of a system object. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Disk storage characterized by to provide a means for a head to perform record playback of 
data on a disk, said host system and disk control means which performs record data or playback data 
transfer control between said disks, and a clock-control means generate the clock of a necessary 
minimum frequency according to the condition of actuation of said disk control means, and supply said 
disk control means according to the demand from a host system. 

[Claim 2] It is the disk controller applied to the disk storage which performs record playback of data on 
a disk by the head according to the demand from a host system. Said host system and transfer control 
means which performs record data or playback data transfer control between said disks. The clock 
generation means equipped with the fimction which generates a clock required for actuation, supplies 
said transfer control means, and carries out adjustable [ of the frequency of the clock concemed ], The 
disk controller characterized by providing a means to detect issuance of the command from said host 
system, and to specify a necessary minimum clock frequency as said clock generation means according 
to the processing state of the command concemed. 

[Claim 3] It is the disk controller applied to the disk storage which performs record playback of data on 
a disk by the head according to the demand from a host system. Between said host systems and said 
disks The transfer control means which chooses a data transfer rate and performs record data or 
playback data transfer control. The clock generation means equipped with the function which generates 
a clock required for actuation, supplies said transfer control means, and carries out adjustable [ of the 
frequency of the clock concemed ], The disk controller characterized by providing a means to specify a 
necessary minimum clock frequency as said clock generation means according to the data transfer rate 
of said transfer control means. 

[Claim 4] It is the disk controller applied to the disk storage which performs record playback of data on 
a disk by the head according to the demand from a host system. Said host system and transfer control 
means which performs record data or playback data transfer control between said disks. 
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